1. INTRODUCTION, SUMMARY OF FINDINGS, UNRESOLVED ISSUES
AND CONCLUSIONS

1.1INTRODUCTION.
1.1.1 Purpose of the Analysis.

The Lower Snake River Juvenile Salmon Migration Feasibility Study has as its objective
the assessment of a variety of structural and nonstructural measures intended to improve
conditions for juvenile anadromous fish stocks that migrate through the lower Snake River
system. In conjunction with this study, the economic effects that would result from
implementation of these measures are also being addressed. Economic analyses have
been conducted for each of the operational functions that characterize the Federal dams
on the lower reach of the Snake River. These dams, between the mouth and Lewiston,
Idaho, include Ice Harbor, Little Goose, Lower Monumental, and Lower Granite. As part of
the overall economic assessment, the Economics Section of the Corps of Engineers’
Portland District was tasked with conducting an analysis of impacts on the use of the
Columbia-Snake River inland navigation system. (CSRS) This system represents one
element of the regional transportation infrastructure and provides a means for movement of
commodities and cruise-ship passengers into and out of the region. The Institute for Water
Resources (IWR) and various sub-contractors assisted the Portland District in this effort.

The purpose of the analysis of the transportation system was to measure the effect that
breaching of the four Federal dams would have on the costs of transporting products and
commodities that are presently shipped from Snake River ports via the Columbia/Snake
River system. In addition, potential impacts on cruise-ships that operate between the
Portland area and Lewiston, Idaho were to be addressed. While the feasibility study will
evaluate a number of measures aimed at restoration of anadromous fish stocks, the
transportation analysis herein addresses only the dam breaching measure, which would
involve drawdown of the river to pre-dam levels. The analysis examines two scenarios.
One is a base condition that reflects continued utilization of the CSRS in its present
configuration as a navigable waterway between the Pacific Ocean and Lewiston, Idaho.
The second is a scenario in which the four dams on the lower Snake would be breached,
such that the head of commercial navigation would effectively be limited to the Tri-Cities of
Pasco, Richland and Kennewick, Washington on the Columbia River (Drawdown
Alternative).

1.1.2 Geographic Scope of the Analysis.
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The geographic area for this analysis is made up of the region served by the Columbia-
Snake River navigation system. The system includes the shallow-draft waterway on the
Columbia and Snake Rivers between Portland, Oregon (river-mile 105) and Lewiston,
Idaho, deep-water terminals on the Columbia and Willamette Rivers below Bonneville dam.
The region includes those areas within and outside of the Columbia River Basin that
produce and receive products via the Columbia/Snake navigation system.

1.1.3 Methodology.

The methodological approach applied in the analysis is in accordance with planning
policies and guidance developed and used by the Corps of Engineers. Corps policies and
guidance was developed pursuant to national environmental statutes, applicable executive
orders, and other Federal planning requirements. The specific basis are the following two
documents: (1) The Economic and Environmental Principles for Water and Related land
Resources Implementation Studies, February, 1983; and (2) The Economic and
Environmental Guidelines for Water and Related Land Resources Implementation Studies,
March 10, 1983. These documents, referred to as the Principles and Guidelines set forth
criterion for the assessment of national economic development (NED) effects. The
transportation analysis is not intended to be a benefit-cost analysis per se, and economic
benefits and costs associated with the navigation system (locks and channels) are not
specifically addressed. Transportation-related impacts of drawdown are expressed as
changes in national economic development costs related to commodity movement within
the study area under existing conditions, compared to conditions wherein the lower Snake
would be closed to commercial tug-barge access. In addition, the need for and cost of
improvements to transportation infrastructure are addressed. The cost of services provided
by these improvements are accounted for the in transportation, storage and handling costs
incurred in moving products and commodities via the alternative transportation modes.

The NED approach to evaluating the costs and benefits of federal projects is founded on
the premise of the need to identify and quantify the value or resources required to be
expended on a project (costs) or saved by a project (benefits). These impacts are
measured are direct effects of the federal action at their point of occurrence. In addition to
direct costs and benefits, federal actions, such as drawdown of the Snake River, have
indirect effects. Indirect effects are the economic consequences of the federal action as
measured by changes in economic activities not directly required or benefited by the
project. For example, with drawdown, the Snake River would be closed to commercial
navigation and products and commodities now shipped from ports on the river would have
to be shipped by an alternate mode and from an alternate point. The direct cost of the
change in the cost of transporting, storing and handling the products and commodities is a
NED cost. In addition, the cost of improving transportation system infrastructure so that the
products and commodities can continue to be moved to market is a NED cost. Generally,
however, these latter costs are accounted for in the transportation, storage and handling
costs used in computing total transportation costs and are not added the total
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transportation costs. By comparison, examples of indirect or regional economic
development (RED) effects of drawdown would be the jobs created for truckers, assuming,
it was to become necessary for more grain to be shipped by truck. Regional income
created by the multiplier effect, as money spent to implement the project moves through the
economy would also be an indirect or RED effect. The RED analysis focuses on changes
in the level and distribution of regional economic activity that result from a federal action to
drawdown the Snake River. RED effects are addressed in a separate section of the report.

The objective of analyzing commodity movements within the region served by the
Columbia-Snake River system, therefore, is to identify and quantify the National Economic
Development (NED) costs resulting from disruption of the existing transportation system.
The measure of direct economic costs is the difference in total system-related
transportation costs resulting from river drawdown, compared to these same costs incurred
under existing conditions. Realization of this objective requires evaluating the physical
impacts of river drawdown on commercial use of the waterway, identifying alternative
routing of commodity movements and associated costs, and determining the most likely
alternative means of commaodity transport under those conditions.

A computer database program was utilized to compile and compare total transportation-
related costs for the base condition and river drawdown scenarios. The database utilizes
origin and destination data for movements of grain and non-grain commodities. In the base
case, grain movements are from (1) farms direct to river ports to export terminals; and, (2)
farms to country elevators to river ports to export terminals. In the drawdown scenario, the
database evaluates movement of grain from (1) farms direct to river ports to export
terminals; (2) farms direct to unit-train railheads to export terminals; (3) farms to country
elevators to alternative river ports or unit-train railheads to export terminals. Origins and
destinations for the base case were determined by an analysis of actual movements. For
the drawdown case, origins and destinations were based on an assessment of the most
likely routing that shippers would use. For each movement with drawdown, the database
includes at least two alternative shipping modes and routes. Nevertheless, the database is
not a least-cost transportation model. It simply computes transportation, storage and
handling costs associated with two predefined alternative routes and selects the cheapest
alternative. Costs related to transport of these shipments, including handling and storage
costs incurred at interim destinations, are aggregated within the program. A similar
approach was also used for non-grain commodities that are presently shipped up and
down the Columbia-Snake waterway. For non-grain commodities shipped on the
waterway actual origins and destinations were used. In cases where commodities have a
dispersed origin, such as grain and other farm commodities, the origin is defined as the
county of origin rather than the specific farm of origin.

For this study, modal costs for truck, barge and rail were computed using transportation
cost models developed and copywrited by Reebie Associates. Costs were computed for
each segment of each shipping route that is currently used (base case) and for each
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alternative route for each alternative route (drawdown case). These costs were then input to
the database model to compute total transportation costs with and without drawdown.

1.2 ORGANIZATION OF THE REPORT

The report is organized into nine Sections. Section 1 includes an introduction and a
summary of the findings of the analysis. Section 2 consists of a discussion of the
methodology and assumptions used to estimate transportation system costs for the base
and drawdown conditions. Section 3 includes a description of the existing Columbia-
Snake River navigation system (CSRS). Section 4 includes information on historic and
current water-borne commerce on the CSRS and an explanation of the derivation of the
forecasts of growth in commodity shipments for both the lower CSRS and for the Snake
River portion of the system. Section 5 includes information on development of
transportation system costs for the current system and presents costs as estimated by the
model. In Section 6 transportation system costs for the drawdown case are presented and
the need for infrastructure improvements with drawdown is discussed. Also, needed
improvements are identified and cost estimates are developed and presented. Section 7
consists of a comparison between the base condition (Section 5) and the drawdown
condition (Section 6). In making the analysis, a number of assumptions had to be made.
Risks and uncertainties about the assumptions made are presented and discussed in
Section 8. In addition, the report includes the following Technical Exhibits:

A. Survey of Snake River Grain Facilities, Jack Faucett Associates, Inc., September
1998.

B. The Incremental Cost of Transportation Capacity in Freight Railroading: An Application
to the Snake River Basin, The Tennessee Valley Authority, Knoxville, Tennessee and
The Center For Business and Economic Research, Lewis College of Business,
Marshall University, Huntington, West Virginia, July 1998.

C. Lower Snake River Juvenile Migration Feasibility Study Transportation Study—
Implication of Changes in the Columbia-Snake River System Waterway on Grain
Logistics from the Traditional Portland Market Gathering Territory, Upper Great Plains
Transportation Institute, August 1999.

D. Assumptions, Input Values and Example Reebie Modal Cost Estimates for Barge, Rail
and Truck Transport.

E. Documentation of Review Process.
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1.3 SUMMARY OF FINDINGS, UNRESOLVED ISSUES AND CONCLUSIONS

1.3.1 Summary Of Findings.

Closure of the Snake River would increase transportation costs for all commodities now
shipped on the river and would shift some of it, especially grain, to the railroads for
transport to lower Columbia River destinations. The estimated increase in transportation,
storage and handling costs amounts to about $22 million annually or an average of 17.3
cents per bushel (Table 1-1). To accommodate the modal shift, infrastructure
improvements costing from an estimated low of $210 million to a high of $535 million
would need to be made. The improvements would be needed to improve and expand
existing infrastructure or replace infrastructure that would be abandoned with closure of the
Snake River to commercial navigation. Since these improvements are needed to
accommodate a shift in grain among existing modes, in theory, the unit cost of the
improvements are accounted for in the annual cost increase mentioned earlier. Investments
in infrastructure that would be abandoned with drawdown are sunk costs and were not
estimated or included in the analysis.

Loss of access to the Snake River by the cruise-ship industry could have a significant
impact on the marketability of extended cruises on the Columbia River. Industry
representatives indicate that operations could become infeasible and vessels would be
relocated to other rivers. The result would be the loss of approximately $2.6 million annually
to the Snake River area economy and as much as $5 million annually to the region as a
whole. This, however, may not be the case and the industry may be able to continue
operations even with dam removal. If so, impacts would be limited to the
Lewiston/Clarkston area ($2.6 million annually) and those expenditures would be made in
the lower Columbia River region. If this were to occur there would be no region-wide impact
from removal of the dams.

Data are presented in Table 1-1 below that summarize the volume of grain diverted and
increased direct costs resulting from closure of the Lower Snake River to commercial-
navigation. Costs are shown by State in terms of totals and per-unit (per bushel and per
ton) for transportation, storage and handling. The volume of grain shipments and costs
shown are those projected for 2007. The analysis included projected growth through 2017,
after which shipments were assumed to remain constant at that level for the remainder of
the period of analysis (2007 — 2106). Costs for other years are not shown because the
projected growth did not have a significant effect on costs at either the per-bushel or per-
ton level. As can be seenin Table 1-1, in terms of the costs per bushel, the increase in
costs ranges from a high of 21 cents per bushel for Montana to a low of 6.3 cents per
bushel for Oregon. The total cost increase with drawdown for the region as a whole is
estimated to be 17.3 cents per bushel or $5.75 per ton. This represents an increase of 18
percent over the base case. Cost data related to the base condition and drawdown
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scenario are presented in more detail in Sections 5 and 6, and the comparison between
the two cases is presented in Section 7. Finally, the data show that the increases are
concentrated primarily in Washington (nearly 64 percent of the total increase) and Idaho
(nearly 29 percent of the total increase).

In reviewing the results of the study, it is important that readers keep in mind that there will
be significant differences between estimated cost increases for specific counties and
regions and the averages shown in Table 1-1 for the region and the States. The actual
increase would be much higher, for example, for producers who are located near the
CSRS (and relatively far away from the Tri Cities) and currently ship direct from the farm to
the river. In general, the further removed a producer is from the CSRS and the Tri Cities
alternate port with drawdown, the lower the increase in costs will be. Montana and North
Dakota are unique cases because the economies of truck shipments of grain from those
states to the CSRS are based on the fact that the primary haul for these shippers is
building products from the Northwest. Without the availability of the backhaul rate for grain,
truck shipment of grain would cease.1

Table 1-1. Increase in Grain Shipments and Shipping Costs With Drawdown
for 2007 Projected Volume, by State.2

Share of
State/ Unit Cost Volume Transportation Storage Handling Total Cost
(bushels) $) $) $) 3 (%)

Idaho 32,289,941 4,954,984 894,385 410,294 6,259,663 28.6%
Cost per bu (cts) 32,289,941 15.3 2.8 1.3 19.4

Cost per ton ($) 969,668 5.11 0.92 0.42 6.46
Montana 6,537,310 1,376,031 0 0 1,376,031 6.3%
Cost per bu (cts) 6,537,310 21.0 0.0 0.0 21.0

1 Thereason truck transport of grain from these states could be expected to cease without the primary haul from the
Northwest to mid-west marketsisthat grainis currently being transported at rates that are below full costs (Upper
Great Plains Transportation Institute, August 1999).

2 Totalsfor the states and the region exclude a net adjustment of $794,781 that wascal culated by the model and
added to the regional total. The adjustment prevents the cost of any movement of grain from being less than it wasin
the base condition.
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Cost per ton ($)
N. Dakota

Cost per bu (cts)

Cost per ton ($)
Oregon

Cost per bu (cts)

Cost per ton ($)
Washington

Cost per bu (cts)

Cost per ton ($)
Totals

Cost per bu (cts)

Cost per ton ($)

196,139
2,458,172
2,458,172

73,753
980,218
980,218

29,409

84,355,029
84,355,029
2,530,904
126,620,670
126,620,670
3,802,423

7.02
261,556
10.6

3.55
61,328

6.3

2.09
11,586,875
13.7

4.58
18,240,774
14.4

4.80

0.00

0

0.0

0.00

0

0.0

0.00
1,580,001
1.9

0.62
2,474,386
2.0

0.65

0.00

0

0.0
0.00

0

0.0
0.00
737,028
0.9
0.29
1,147,322
0.9
0.30

7.02
261,556
10.6

3.55
61,328

6.3

2.09
13,903,904
16.5

5.49
33,623,532
17.3

5.75

1.2%

0.3%

63.6%

100%

1311 Average Annual Costs — Grain.

The additional costs estimated for grain transport as a result of drawdown have been
converted to average annual values through the period of analysis, 2007-2106. These
annual amounts, computed at zero, 4.75, and 6.875 percent, are expressed in 1998 dollars
and displayed below in Table 1-2. The costs shown do not include the adjustment that was
computed by the model (see footnote 2).

Table 1-2. Summary of the Increase in Transportation, Storage and Handling Costs
for Grain with Drawdown

Interest Transportation Storage Handling Total Annual
Rate CostIncrease CostliIncrease Costlincrease Costincrease
6.875% $18,827,428 $2,553,967 $1,184,223 $22,565,62
8
4.75% $18,965,029 $2,572,632 $1,192,877 $22,730,53
8
0.00% $19,319,712 $2,620,745 $1,215,186 $23,155,64
3

1.3.1.2 Average Annual Costs — Non-Grain Commodities.

The additional costs estimated for non-grain commaodity transport as a result of drawdown

have been converted to average annual values through the period of analysis, 2007-2106.

These annual amounts, computed at zero, 4.75, and 6.875 percent, are expressed in 1998
dollars and displayed below. In addition, the estimated cost per ton, based on the tonnage
projected for 2007 is also shown.
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Table 1-3. Summary of Total Tonnage of Non-Grain Commodities and Increased
Transportation Costs with Drawdown
Average Annual Cost Increase

Interest Rate 2007 Tonnage Total Cost/Ton
6.875% 1,018,000 $ 4,623,910 $ 4.54
4.75% 1,018,000 $ 4,709,693 $ 4.63
0.00% 1,018,000 $ 4,904,266 $ 4.82

1.3.1.3 Average Annual Costs — All Commodities.

Data presented below summarize the average annual direct costs and the cost per ton
(based on tonnage projected for 2007) of transport of all commodities attributable to
closure of the Lower Snake River to commercial navigation.

Table 1-4. Summary of Total Tonnage and Increased Transportation Costs for All
Commodities with Drawdown
Average Annual Cost Increase — All
Commodities

Interest Rate 2007 Total Cost/Ton
Tonnage
6.875% 4,820,000 $27,189,538 $ 5.64
4.75% 4,820,000 $27,440,231 $ 5.69
0.00% 4,820,000 $28,059,909 $ 5.82

Note: Costs exclude the adjustment computed for grain.
1314 Adjustment of Annual Costs to a Base Year of 2005.

The annual amounts below have been adjusted to reflect a projected implementation date
of 2005. This was done to achieve comparability among all of the fish restoration actions
that are being considered in the feasibility study. Average annual additional costs as of
2005 are displayed below.

Table 1-5. Summary of Increased Transportation Costs with Drawdown, Adjusted
to a Base Year of 2005
Average Annual

Interest Rate Cost Increase — All Commodities
6.875% $23,803,980
4.75% $25,008,043
0.00% $28,059,909

Note: Costs exclude the adjustment computed for grain.

1.3.1.4 Infrastructure Requirements and Costs.
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Closure of the Snake River portion of the CSRS by breaching the four dams on the Snake
River would shift grain and non-grain commaodities to alternatives modes and/or ports on
the CSRS below the Snake River. The analysis determined, for example, that about 1.1
million tons of grain would shift to rail. The remainder would continue to be shipped on the
CSRS but would enter the river in the Tri Cities area. The result would be a significant
increase in truck traffic, especially in southeastern Washington.

The study included an assessment of impacts to the rail and highway systems, river
elevator capacity, country elevators, the availability of rail cars, rail car storage at terminal
elevators and congestion on both highways and the rail system. The findings were that
some improvements would be needed, as follows:

- Upgrade mainline railroads, primarily expansion of interchanges with the short-line
railroads and construction of additional rail car storage in the downriver export
terminal area.

Upgrade short-line railroads.

Upgrade and improve traffic controls on impacted highways in southeast
Washington.

Expand river elevator capacity in the Tri Cities area.

Improve handling/rail car loading facilities at some country elevators.

Acquire rail cars to insure a reliable supply to the region.

A summary of the improvements and ranges of costs are presented below in Table 1-2.
Infrastructure needs and costs are discussed in detalil in Section 6.

Table 1-6. Summary of Estimated Costs of Infrastructure Improvements Needed
with Drawdown.

Estimated Costs

Infrastructure Improvements Low High
Mainline Railroad Upgrades 14,000,000 24,000,000
Short-Line Railroad Upgrades 19,900,000 23,800,000
Additional Rail Cars 14,000,000 26,850,000
Highway Improvements 84,100,000 100,700,000
River Elevator Capacity 58,700,000 335,400,000
Country Elevator Improvements 14,000,000 16,900,000
Tidewater Rail Car Storage 5,273,000 7,394,000

Total $209,973,000 $535,044,000

1.3.2 UNRESOLVED ISSUES

1.3.2.1 General.

Section 3 9
(rvsd 10Sep99)



There are a number of unresolved issues relating to the analysis, especially the modeling
of the transportation system with and without drawdown. These issues are identified and
briefly described below.

1.3.2.2 Commodity Forecasts.

Commodity forecasts used for the analysis were developed from forecasts of commodity
movements on the lower Columbia River deep-draft navigation channel. These forecasts
were developed for the Corps’ study of the feasibility of deepening the deep-draft channel
from Portland to the ocean. The forecasts developed for the analysis were obtained by
simply prorating the forecast for the lower river to the Snake River on the basis of the
Snake River’s historic share of shipments on the lower Columbia River. Arguments have
been made that this type of forecast is inappropriate because it does not actually include
consideration of sources of commodities in the Snake River hinterland.

1.3.2.3 Modeling Logic and Use of Adjustments.

The transportation system model is based on the logic that the current pattern of
commodity shipments must be an optimized least-cost system. On this basis, modelers
designed the model to prevent the cost of any commodity movement from being less costly
with drawdown than it was without drawdown. The modeler’s objective was accomplished
by including an adjustment in the model that is equal to the difference between the cost of
commodity movement with drawdown and cost without drawdown. If the cost of the
movement with drawdown is less than it was estimated to be without drawdown, the
difference is added to the estimated cost with drawdown, thus making the costs the same
for both conditions.

The IEAB questions the validity of the use of the adjustment on the basis that it distorts (or
rigs) the results of the modeling effort. They point out that all models are extractions from
reality and that it is inappropriate to make adjustments to try to make them match reality. In
the case of the DREW model, there are a number of reasons why the model would show
lower costs for some movements with drawdown than without drawdown. First, and
foremost is the fact that some people do things for other than economic reasons. This kind
of non-economic behavior cannot be captured in a model. Secondly, the problem could be
due to errors in the model: i.e., errors in transportation, storage or handling costs. The
IEAB has stated that the adjustment should be deleted from the model.

1.3.2.4 Truck Costs.

Truck costs used in the transportation system model are significantly higher than truck
costs estimated for the Corps in a study by the Upper Great Plains Transportation Institute.
A preliminary review of Reebie Model truck costs for a sampling of movements showed
that there is an error in the way driver costs were calculated, making them much higher than
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they apparently should be. For example, the UPGTI study reported a total allocated cost for
long-haul truck movement of grain of $1.04 per mile, with a driver cost of $0.29 per mile. By
comparison the cost for one movement of 870 miles (round-trip) in the transportation
system model has a cost of $2.716 per mile, with a driver cost of $1.315. Correction of
errors in truck costs used in the model would significantly lower the cost of truck
movements of commadities and could change (decrease) the volume of grain that is
predicted to shift to rail with drawdown.

1.3.2.5Barge Costs.

There is a large difference between barge costs as estimated by the Reebie Barge Model
and rates that are actually charged by the barge industry. For example, the cost estimated
by the Reebie Model for shipping grain from Almota, WA to Portland is $3.07 per ton
compared with the actual rate charged by the industry of about $6.07 per ton. Industry
representatives have stated on numerous occasions that the costs estimated by the
Reebie Barge Model are incorrect (too low). In response to the comments by
representatives of the barge industry, Corps analysts reviewed three other studies of barge
costs. The finding was that all of the studies showed that rates are significantly higher than
costs. In addition, input data for the Reebie Model was provided to an industry
representative for review and comment. That review has not been completed. If barge
costs are in fact higher than the Reebie Model costs used in the transportation system
model, use of actual costs in the model would tend to offset the effect of using lower truck
costs as described above.

1.3.2.6 Storage and Handling Costs.

Model estimates of storage and handling costs for grain shipped to the Northwest from the
states of Montana and North Dakota amount to nearly $6.50 per bushel. This is almost
double the market value of wheat and clearly is not representative of the long-run
equilibrium condition that the model is supposed to represent. Corps modelers are aware
of this problem and, in fact, have corrected the problem. However, revised model results
were not available for inclusion in the draft report. For the draft report, it is important for
readers to understand that the error has no effect on the primary objective of the model—to
estimate the change in costs with drawdown—because these costs are the same with and
without drawdown.

Another issue with storage and handling costs is the use of “rates” rather than costs. In this
regard, the model is inconsistent because costs are used for alternative transportation
modes, but rates are used for handling and storage. One effect of the use of rates is that
the model uses the same handling rate for rail and barge shipments at the downriver export
terminals. This is consistent with actual practice because the terminals do in fact charge
the same handling rate for both rail and barge shipments. However, industry
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representatives have stated that handling costs for rail shipments are actually about 40
percent higher than for barge shipments.

1.3.2.7 NED Effects of Redirected Cross-River Road Traffic.

The Lower Monumental Dam is the connecting link between Lower Monumental Road
(south side) and Devils Canyon Road (north side) and the Lower Granite Dam is the link
between Lower Deadman Road (south side) and Almota Road (north side). Alternate
routes are Washington 126 that crosses the river at Lyons Ferry and Washington 127 that
crosses the river at Central Ferry, respectively. Use of the alternate routes could increase
overall travel distance of users, depending on their origin and destination. While the other
two dams, Ice Harbor and Little Goose, have road crossings, they do not appear to link
major state or county roads and so appear to be primarily used by project operators and
tourists. The IEAB has stated that the NED effects of severing the roadways that are linked
by the Snake River dams should be quantified.

1.3.2.8 Inconsistency in Truck Long-Haul Distances.

The transportation system model defines long-haul truck movements of grain as
movements of 150 miles or more and uses a cost that is based on the availability of a two-
way haul (backhaul). However, the study conducted for the Corps by the Upper Great
Plains Transportation Institute found that the break between short-haul (local market) and
long-haul truck movements is 250 miles. This distance was defined on the basis of the
finding that this is the distance where rail shipment of grain becomes competitive with truck
shipment. The UGPTI study further found that long-haul shipment of grain only occurs in the
presence of two-way haul opportunities. This finding is consistent with modeling done by
the Corps that assumes the presence of backhaul for all long distance (150 miles or more)
truck shipments of grain. The IEAB has stated that there should be consistency in long-haul
assumptions between the two studies.

1.3.2.9Continued Use of Existing Snake River Elevators With Drawdown.

With drawdown and closure of the Snake River to barge traffic, 12 river elevators could
become abandoned. In 1998 these facilities handled a combined total of over 100 million
bushels of grain.3 With drawdown, the alternate river port becomes the Tri Cities area.
Construction of replacement facilities in the Tri Cities could cost over $300 million. A less
costly alternative may be to continue using some of the existing facilities as railroad
loading facilities. In particular, the location of the facilities at Central Ferry might make them
an attractive railhead alternative. Additional study would be needed to determine if
conversion of these facilities to a railhead would lower overall costs.

3 Tidewater Barge Lines, Inc. July 1999. “Y early Estimated Volumes of Grain by Facility—1998.”
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1.3.2.10 Cruise Ship Industry Impacts

The industry position is that with dam removal, cruise operators would most likely abandon
the Columbia River and relocate vessels to other rivers where longer cruises are possible.
However, the Corps believes that this may not actually happen and that in fact the industry
will remain in the region, even with removal of the dams. Additional study is needed to
determine the feasibility of cruise operations on the Columbia River without access to the
Snake River to the Lewiston/Clarkston area. Without these studies estimates of potential
regional impacts of dam removal range from no impact to a total of about $5 million
annually. Also, it is not known whether dam removal would result in any NED impacts to the
industry—the present analysis is based on an assumption there would be no NED impacts.

1.3.3 CONCLUSIONS

The analysis of transportation system impacts includes a high degree on uncertainty in
terms of estimates of the potential volume of commerce that would be shifted from the
CSRS to the railroads and at what cost. In addition, there is a high degree of uncertainty
about infrastructure improvements that would be needed with drawdown. In modeling
movements on the system, a number of simplifying assumptions were made and there are
known errors in the transportation system model. The use of an adjustment to prevent the
cost of a given movement from being lower with drawdown than without drawdown strongly
suggests that additional work on the model could be done to better define costs and
movement characteristics. For example, the origins for grain could be made more specific
than just the county of origin. Also, there is the issue of known errors in truck costs used in
the model. Correction of the known errors would reduce truck costs by as much 20 percent.
Even with this correction, however, long-haul truck costs estimated by the Reebie Truck
Model would still be higher than actual rates for truck shipments from Montana and North
Dakota. Finally, barge costs used in the model may be low. The effect of correcting these
known and possible errors would increase the cost of the truck/barge alternative and
decrease system cost impacts of drawdown. Also, the predicted shift of volume to rail
could increase.

The case of the railroads and their role with drawdown was relatively easy to model.
Because of federal regulations that require the railroads regularly report costs, estimates of
costs used in the model were easier to develop and appear to be more accurate than
either the truck or barge costs. The railroad system is fairly well developed in the region
and there are an adequate number of elevators with unit-train loading capacity (26 cars or
more) to accommodate rail shipment of the grain that might be diverted from the river with
drawdown. However, there is significant uncertainty about whether the railroads would
provide the same quality of service that is provided by the existing system. A basic cause
of this uncertainty is that the railroads do not currently ship a significant amount of grain
from the region. Also, there is uncertainty about what if any improvements would be needed
by the rail system. Estimates are provided in the report but representatives of the railroads
state that the volume of shipments predicted with drawdown (about 1.1 million tons) could
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be shipped by rail now without any improvements or acquisition of new rail cars. Thus, the
range of costs for rail system improvements may actually be from zero up to the levels
shown in the report. Further analysis would be required to obtain a more accurate estimate
of costs.

Significant improvements to other public and private infrastructure may also be required
with drawdown, including improvements to highways and construction of new river elevator
capacity. These costs are not part of the Federal cost of removing the dams and would be
the responsibility of the various owners/operators.

A significant concern of highway officials in the Snake Rive grain shed is damage to
highways that is caused by trucks moving grain to the CSRS. To encourage shipment of
grain by rail, the State of Washington has established a Grain Train. The Grain Train
insures that grain cars are available for shipment of grain from origins in eastern
Washington to export terminals. The success of diverting grain from the highways to the
railroads is unknown. Transportation system model estimates are that truck traffic would
significantly increase with drawdown, especially in Washington. Much of the increase,
however, is due to two factors. The first factor is the presence of the back-haul shipments
of grain from Montana and North Dakota by carriers whose primary haul is Northwest
building materials that are destined to points as far to the east as Chicago. If the primary
haul were to become unprofitable, grain shipments by truck from these two states would
probably cease. The second factor is that the model only includes a limited number of unit-
train facilities and does not account for all of the miles of shipment with or without
drawdown. This is due to the assumption that the origins of grain movements that are either
direct to the river or to a railhead are the center of the county. The distance that grain is
transported from farms to country elevators is not accounted for in the model. Greater
definition in the model in terms of grain origins would be needed to determine if highway
mileage would actually increase or decrease with drawdown.

Finally, costs to shippers will increase with drawdown. While the actual amount of the
increase would certainly be different from the estimate developed through use of the
system transportation model, the model estimate is considered to be indicative of the
potential magnitude of the increase. A post analysis assessment of the transportation
model suggests that the estimated increase of $27 million may be higher than the actual
increase would be and that revisions to the model to correct known and suspected errors
would decrease the estimated cost. Regardless of the actual magnitude of the increase,
the increase would not be the same for all shippers. The increase in costs to individual
shippers will vary based on the relative location of the shipper to the river and to alternative
shipping modes. Shippers that will experience the greatest increase will be those located
near the CSRS but relatively far away from the alternate river port at the Tri Cities. Their
costs could more than double. On the other hand, shippers in southeastern Idaho should
not be significantly impacted. In addition, with drawdown truck highway mileage would be
significantly decreased in that state, but would significantly increase in Washington.
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2. ANALYTICAL METHODS, PROCEDURES AND ASSUMPTIONS

2.1 METHODOLOGICAL APPROACH

2.1.1 General. The methodological approach and analysis of commodity transportation
costs contained in this technical appendix is based in part upon analytical techniques that
were employed in System Operation Review studies (SOR) performed during 1992-93.
That interagency study evaluated a variety of alternative system operating scenarios for the
Columbia-Snake River system (CSRS) and quantified the economic effects of each
scenario applying national economic development (NED) criteria.  The evaluation of
breaching the lower Snake River dams and the resulting economic effects on the existing
transportation system contained herein utilizes the same general approach as the SOR
and builds upon the methodology and data developed for that study. Elements of the SOR
that were used are identified and how they were used is explained in the discussions
below. The Institute for Water Resources (IWR) and other sub-contractors performed
numerous work tasks for this analysis involving the collection and verification of relevant
data.

In addition to the analysis of transportation system costs, a cursory assessment of potential
impacts on the cruise-ship industry was also conducted. This assessment was limited to a
review of current levels of activity and potential impacts of drawdown on future activity. The
assessments without and with drawdown are presented in Sections 5 and 6, respectively.
In addition, a general description of the industry and a summary of current levels of activity
on the Snake River are presented in Section 4.

2.1.2 National Economic Development (NED). For this evaluation, the direct economic
costs resulting from breaching the four lower Snake River federal dams are measured and
expressed as changes in NED. NED costs represent the opportunity costs of resource
use, measured from a national rather than a regional perspective. In the case of drawdown,
the change in the cost of transporting products and commodities now shipped from ports
on the Snake River are an NED cost, but the loss of revenue and profit by barge
companies is not. Thus, in the NED analysis only the costs of resources actually used are
included. Although market prices often reflect total opportunity cost of resources, this is
not always the case and surrogate costs must sometimes be used to adjust or replace
market prices (or published or contract rates). In this study, for example, it was necessary
to use modal costs computed through analysis of the actual fixed and variable costs of
each transportation mode—barge, rail and truck. Published rates could not be used
because they often reflect market-share strategies of the particular firms involved, rather
than actual costs. Also, published and contract rates often reflect short-term rather than
long-term conditions. For example, both truck and rail rates could be artificially low
because of real or perceived competition from the barge industry and barge industry rates
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could be artificially high because the relatively higher costs of truck and rail transport. Thus,
published rates may under or overstate actual costs.

To avoid distortions of actual resource costs which are frequently found in market prices
(published and contract rates, in the case of this study) the NED principle articulates a very
specific perspective to be used in valuing project outputs, or benefits, and project inputs, or
costs. In general, NED analyses limit the costs of resources to their opportunity cost. In
addition, costs must be based on long-run equilibrium conditions. The NED approach to
valuing resources is a principle that is founded on economic principles. In addition, it is a
federal normative economic policy which federal water resource agencies are required to
follow. As such, it is a matter of law, policy and interpretation rather than one of economic
fact or theory, although it is a policy firmly rooted in economic theory. National policy has
directed that the proper perspective for Federal water project evaluations is a national,
rather than a regional perspective

2.1.3 Regional Economic Development (RED). In contrast to the national perspective of
NED analysis, regional economic development (RED) analysis provides a measure of the
change in regional economic activity that results from alternative plans. As such, itis
analogous to principles of accounting rather than economics. The RED analysis typically
measures income effects on all sectors of the regional economy through use of input-output
models. These models are driven by direct expenditures, regardless of the source, and
account for the effects of those expenditures on the rest of the economy as the initial direct
expenditure moves through the system in the form of purchases of additional goods and
services. Costs included in the RED analysis include the real or NED costs and transfers of
income or wealth from one segment of society to another. In effect, the RED analysis tracks
the cash-flow of a region’s economy. In this study the RED analysis will measure the
regional effects of federal and regional expenditures to implement alternative plans,
including drawdown. In addition, it will track effects of changes in revenue to each mode of
transportation resulting from closure of the Snake River to commercial navigation and the
shift of commaodities to alternative transportation modes. The analysis accounts for
changes in employment, by economic sector and region, as well as economic activity. As
such, the RED analysis is frequently more relevant than the NED analysis to regional
interests. A RED analysis has been prepared for this feasibility study that measures
indirect economic impacts, or secondary effects that would occur on the local or regional
level as a result of implementation of drawdown and the associated change or disruption
within the established transportation network. This analysis of local and regional economic
effects resulting from breaching of the Federal projects is presented in the Regional
Economic Appendix.

2.1.4 Measure of Direct Economic Effects. Breaching federal dams along the lower
Snake River would result in changes in the way products and commaodities are shipped to
markets. This change could result in net gains or losses to the nation’s output of goods or
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services, or an increase or decrease in the costs of achieving a given level of goods and
services on a nationwide basis. The measure of direct economic effects related to the
Columbia-Snake River navigation system is, therefore, expressed as the change in the
direct costs of transporting, storing and handling products as a result of eliminating slack-
water navigation on the lower Snake River. A net increase in the costs of transporting
products would represent direct economic losses that would not be offset by gains
elsewhere within the nation’s economy. These changes may take the form of increased
unit costs of transport, storage, handling, or costs related to changes in facilities or
infrastructure requirements, provided that these latter costs represent an increase in long-
run marginal costs and increased modal costs or rates. Given closure of the lower Snake
River to commercial navigation, commodity transport on that segment of the system would
shift to alternative modes and routes, thereby potentially reducing some efficiencies that
are now provided by waterborne transport.

In addition to direct transportation cost increases, the loss of commercial navigation on the
lower Snake River would reduce the level of competition among mode of transportation.
The presence of a navigation alternative can enhance the level of competition in two
distinct ways. Available navigation may win the patronage of some shippers — presumably
by reducing their transportation costs and/or offering better service. At the same time, the
mere presence of a barge alternative may also reduce the rates paid by other shippers
who continue to opt to use alternative modes of transportation. Within the context of
assessing the benefits of transportation projects or policies, these two outcomes must be
treated differently, but the competitive force that brings them to evidence is, in fact, the
same. The distinction between the savings that accrue directly to barge users, and the
water-compelled rate savings enjoyed by rail or motor carrier-customers, is important. The
former set of benefits reflects net additions to overall economic welfare, while the latter set
of effects largely represents transfers from carriers to shippers. Thus, shipper savings are
counted as National Economic Development (NED) benefits, while water-compelled rate
savings are tallied in regional accounts.

2.2 MODELING REQUIREMENTS AND ASSUMPTIONS

2.2.1 Information Requirements. Measurement of direct economic effects required the
assessment of permanent drawdown on commercial navigation activity, including the
consideration of alternative shipping modes and costs, and determination of the most
probable combination of storage, handling, and transport modes that would emerge in
response to curtailment of waterborne transport. Specific information requirements of the
analysis included the following: (1) establishment of base and projected future commodity
shipments; (2) identification of commodity origins and destinations with and without
drawdown; (3) estimation of modal costs and storage and handling costs at throughput
facilities; (4) assessment of regional rail and truck capacity; and, (5) a variety of other
elements that characterize the regional transportation system. A synopsis of how these
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data were derived, and a description of the procedures and assumptions applied in the
evaluation process, are presented within this section.

2.2.2 Base and Projected Future Commodity Shipments. Projections of future
commodity shipments were through an analysis of waterborne commerce data for the
Columbia-Snake River System for the decades of the 1980s and 1990s. The analysis
included assessments of exports, the volume of shipments on the Snake River, and the
types of commodities shipped. Forecasts of future shipments were developed for each of
eight commodity groups and later combined into five groups for the analysis of
transportation system costs. Details of the analysis of current and future commodity
shipments are presented in Section 4.

2.2.3 Commodity Origins and Destinations. The study area considered in the study
encompasses grain producing areas as well as origins and destinations for non-grain
commodity groups that utilize the CSRS. In studying the effects of river closure, areas that
constitute transportation corridors and grain-growing regions were identified as areas of
primary emphasis. Previous studies conducted in 1992 by a consultant to Portland

District, Transportation Research and Analysis Center, Inc, (TRAC) identified off-river
origins of grain transported by barge on the lower Snake River. This work is documented
in the System Operation Review (SOR) Transportation Model, Final Report, dated
December 1993. These off-river origins include areas within northeastern Oregon, eastern
Washington, northern Idaho, and a small number of grain production areas in Montana and
North Dakota. Off-river origins or destinations for non-grain commaodity groups in the lower
Snake River region (such as petroleum or fertilizers) also generally fall within the sizeable
area that comprises the hinterland for barged grain. The origins of all non-grain shipments
were taken from the data developed by TRAC for the SOR. Origins included actual origins
for some commodities and the county of origin for others. In general, county origins were
used for bulk commodities such as non-grain farm products, which in fact has a dispersed
origin. Due the relative insignificance of the non-grain commodity groups to the overall
volume of Snake River shipments, origins of these commodities defined by TRAC for the
SOR were not updated for this study.

The navigation analysis deals with major groupings of commaodities that are presently
shipped by water and would thus be impacted by closure of the Lower Snake River to
commercial traffic. Data maintained by the Corps’ Waterborne Commerce Statistics
Center (WCSC) were used to identify river origins/destinations for 10 aggregated
commodity groups. To facilitate analysis, commodities were further consolidated into 5
major groupings consisting of grain, petroleum products, wood chips and logs, wood
products, and other products including those shipped by container. Origin-destination
movements were also obtained for all CSRS barge traffic originating or terminating above
Bonneville Lock and Dam at mile 145 on the Columbia River for the period 1987-1996.
Movements with origins or destinations above Ice Harbor Dam on the lower Snake were
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then separated from the larger data set. These data were used as a base in forecasting
future commaodity growth within the study area.

For waterborne movements of wheat and barley, Portland District provided IWR detailed
data developed in previous SOR studies that identified the percentages of grain moved
from country elevators to elevators on the Snake River. Also provided was a list of river
elevators on the lower Snake River and information on routing and distance by mode of
transport for barged-grain. A sub-contractor to IWR (Jack Faucett and Associates)
surveyed each elevator on the lower Snake River to establish grain origin and movement
patterns for a “representative year” of operations. In some cases the data obtained was for
May 1997 through April 1998. In others, facility operators provided adjustments to the data
compiled by TRAC for the SOR but did not provide any actual data. The result was
development of a new data set that represents current volume and movement patterns for
grain shipped on the Snake River, but the data set is not associated with a particular year.
From interviews, information was obtained on receipts by river elevators and compared to
the percentages used in SOR studies. The new data were utilized to adjust the TRAC data
to reflect current grain movements to the river from country elevators. The updated
information accurately reflect the current operations of the elevators to varying degrees and
varying levels of detail, depending upon the amount of information obtained. In one case,
no information was obtained. In others, river elevator operators fully updated all the
information contained in the ‘snapshot’ of prior TRAC data. In most cases, some amount
of extrapolation was utilized in updating the TRAC data. Although the data are not
completely accurate, they are considered to be the best available and are judged to be
sufficient for use in this study. The resulting data is presented in Section 5 in tables which
show volume of grain moved on the Snake River by pool and the origin of the grain by
county or region (Montana and North Dakota) and state. Also, the percent of grain from
each origin is shown. The distribution of the total volume of grain among the various origins
thus established was the basis for allocating projected future volumes of grain shipments to
each origin. Thus, the analysis of future shipments was made looking backwards from
forecasts of exports to regions of production, rather than from production regions to
exports.

Information obtained through this process indicated that the total number of bushels
currently moved through the river elevators located on the lower Snake River in 1997
exceeded volumes developed for the SOR by approximately 20 percent. This change is
mainly attributable to a significant increase (42 percent) in grains originating in
Washington, which originates more grain barged on the Snake River than any other state.
Conversely, it was found that the volume of grain originating in several Idaho counties has
declined by approximately 25 percent since the 1992 SOR survey. Four counties in the
Lewiston area — Idaho, Latah, Lewis, and Nezperce — have experienced declines in total
bushels shipped and as a result, the total amount moved through the Port of Lewiston has
declined by four million bushels, or 15.5 percent. During the contractor’s investigation,
data were not obtainable for two river elevators; Walla Walla Burbank, (owned by Cograin
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and Cargill) and a relatively new facility on the Lower Monumental pool located near the
Windust elevator (Cograin). With the exception of these two elevators, the database was
adjusted to reflect the current volume of wheat and barley receipts. For the latter two
elevators, TRAC data for all movements originating at an Odessa union Warehouse facility
with destination to anywhere other than Walla Walla/Burbank were assigned to the new
Cograin facility. For the Walla Walla/Burbank facility, the volume of grain from each off-
river origin identified in the TRAC study was increased by the same growth factor that was
developed for the overall growth in Washington off-river-to-river grain shipments since
1992.

During interviews with the river elevator operators, information was obtained regarding the
location and current ownership of the country elevators moving grain through the river
facilities. Since 1992, ownership of several country elevators has changed, resulting in
shifts of grain volumes moving from those facilities to various river elevators. Overall, it
was determined that change of ownership of these elevators has had relatively little impact
on the operation or patterns of off-river origins of grain shipped to the river elevators. For
volume lost or gained due to an ownership change of a country elevator facility, the river
elevators have generally replaced the lost grain with business from another location.
Overall, the location and operational status of the country elevators has not changed
significantly since the SOR studies were performed. The overriding influence affecting
changes in off-river to river grain movements since 1992 has been the substantial increase
in volume, and a shift in volume reported for Washington State and away from several
counties in Idaho.4 The Survey of Snake River Grain Elevator Facilities is included in this
report as Technical Exhibit A.

2.2.4 Commodity Growth Forecasts. The basis for commodity growth forecasts is the
volume of grain and non-grain shipments that originate from the Snake River above Ice
Harbor Dam. Thus the forecasts presented here and the analysis of transportation system
impacts of drawdown are limited to the volume of shipments on just the Snake River, rather
the combined CSRS. The actual forecasts, however, were derived from forecasts
developed by the Portland District for the Columbia River Channel Deepening Feasibility
Study, in conjunction with historical data and anticipated trends in the volume of relevant
commodities now moving on the Snake River. Using data developed for that study,
waterborne traffic forecasts were developed by IWR for the 1997 to 2017 period for the
Snake River segment of the CSRS from Ice Harbor Lock and Dam to the head of
navigation at Lewiston, Idaho, a reach of about 130 river miles. It is this segment of the
CSRS that would be closed to commercial navigation under a plan to breach the dams.
Projections for this 20-year period were made at five-year intervals for the various
commaodity groups. Due to the degree of uncertainty inherent in long range forecasting,
projected volumes were assumed to remain level beyond 2017. The commodity forecasts
included a detailed assessment of relevant supply and demand factors that influence each

4 Survey of Snake River Grain Elevator Facilities, Jack Faucett Associates, Inc., September 1998.
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commodity group. As stated above, the development of commodity forecasts is discussed
in Section 4, as are the forecasts.

2.2.5 Transportation System Cost Estimating Procedures. A Microsoft ACCESS
database was developed utilizing Visual Basic software to compile and allow comparison
of transportation-related costs associated with the base condition and a drawdown
scenario. The database was used to quantify the costs (transportation, storage and
handling) of shipping commodities under existing conditions and in the absence of
commercial navigation on the lower Snake segment (drawdown). The results of these two
analyses were then compared to determine the effect that river closure would have on
transportation system costs. This comparison is simply the difference between
transportation costs with drawdown versus transportation costs without drawdown.

Within the region, grain makes up the overwhelming majority of commaodity volume moved
via the river. This is reflected in the data files in the database, which contain data on flow
links (movements from origin to destination), for grain products. As noted above, origin-
destination files for grain were updated from prior drawdown studies conducted during the
SOR to reflect existing conditions. For analytical purposes, farms and/or country elevators
are treated as points of origin for down bound grain.

For non-grain commaodities, a similar procedure was followed. Origins and destinations for
non-grain commodity movements by water were also taken from data developed by TRAC
for the SOR but were not updated to adjust for any changes which may have occurred since
the data for that study was compiled in 1992. Origins range from specific locations (cities
and towns, for example) for some commaodities to dispersed origins for others. In general,
commodities with dispersed origins were non-grain agricultural commodities. In these
cases, origins are the counties of origin and the distance of the movement is assumed to
be from the center of the affected counties.

The model is not an optimization model. It is simply a database of existing routings (base
case) and alternative routings (with drawdown case) of grain and non-grain commodity
movements from origins to destinations. In the base case existing routings are used and in
the with drawdown case, most likely alternative routings are used. With drawdown, at least
two routings for commaodities from each origin are included in the database and the model
is designed to select the least cost routing. Storage and handling costs are associated
with routing alternatives, with these costs being added to the transportation cost to
determine the total cost associated with a particular routing. The model accumulates
transportation, storage, handling and total costs for the least-cost routings and prepares
summary reports on movements and costs by state, county or region and mode of
transportation. In addition, miles (bushel-miles for grain) and ton-miles for non-grain) are
similarly accumulated and reported.
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2.2.6 Modal Cost Estimating Procedures. As the basis for estimating changes in
transportation system costs that could result from river closure, modal costs for barge, rail
and truck were developed using transportation analysis models (TAMs) for each mode.
The models were developed and copyrighted by Reebie Associates, Transportation
Management Consultants. Reebie costing models are used extensively by both the public
and private entities. The specific models used are briefly described as follows:
Barge Cost Analysis Model (BCAM). The BCAM is designed to facilitate the
analysis of barge-load shipments on the nation’s inland waterways. The design
concept involves bringing data about the river systems, locks and dams, barges,
towboats, and commodities to the processing capabilities of the personal
microcomputer. All of the inland waterways on which commercial barge-load
shipments are made are built into the model. This includes the Mississippi River
System, in the central part of the country and the Columbia/Snake River System in the
Pacific Northwest. In running the model, the user specifies shipment characteristics;
cost factors; operating factors; and, routing.
Rail Cost Analysis Model (RCAM). The RCAM is an enhanced personal computer
application of the Interstate Commerce Commission’s Uniform Rail Costing System
(URCS) methodology. URCS was adopted by the ICC as a General Purpose Costing
System for all regulatory costing purposes in Ex Parte 431, 1989. The URCS itselfis a
complex set of procedures which transforms annually reported railroad expense and
activity data into estimates of the costs of providing specific services. It is based an
analysis of cause and effect relationships between the production of railroad output
(“service units” such as car miles or gross ton miles) and the incurrence of expenses
as defined within the accounting system. These relationships define a series of “unit
costs” (e.g. crew costs per train mile) which are applied to the service units generated
by a shipment to produce the estimated cost of providing the service.

The Carload Module in the RCAM is designed to enable the user to analyze a carrier's
revenue needs and underlying costs for any type of carload shipment. Costs vary with
the type of car, commodity, payload, equipment utilization and service level required for
the shipment, as well as the specific route and carriers involved in the movements. The
model also allows the introduction of costs for highly specialized services when they are
part of a shipment being analyzed.

Truck Cost Analysis Model (TCAM). The TCAM provides the ability to determine the
underlying cost and revenue requirements for truck shipments. The TCAM data input
process is divided into three sections: primary shipment specifications (11 variables);
driver and utilization factors (10 variables); and, detailed costing factors (25 variables).
Default values are built into the model for all input variables.

The assumptions made in establishing rail and truck costs are shown in Tables 2-1
and 2-2, respectively.

Table 2-1. Assumptions and Costs for Establishing Rail Shipping Costs.
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Assumption or Cost Item Condition Assumed or Cost Used
Size of train Unit train of 25 cars
Rail car type Covered hopper
Rail car capacity 95 tons per car
Backhaul None—empty return
Routing 1% choice—single rail carrier
Terminal costs (loading & None 1/
unloading)
Rail car turnover rate Two trips per month
Note: 1. Terminal costs of $1.88/ton ($0.0564/bu.) were identified for barge, but were not utilized in
the analysis.

Table 2-2. Assumptions and Costs for Establishing Truck Shipping Costs.

Assumption or Cost Item Condition Assumed or Cost Used
Wages of drivers 1/ $10.00/hr.
Load—short-haul 3/ 830 bushels (25 tons)/truck @ 30 mph
Load—long-haul 1000 bushels (30 tons)/truck @ 50 mph
Backhaul Assumed for one-way distances over 150
miles
Trips per day Less than 15 miles: 5 trips

15-30 miles: 4 trips
31-50 miles: 3 trips
51-100 miles: 2 trips
Over 100 miles: 1 trip

Truck trailer type Dry Van—48 feet
Additional Driver Time Enroute 1 hour for trips over 100 miles
Truck overhead 18.75% (calibrated against rates from
SOR).
Non-revenue tractor and trailer time | 20 percent
Basis for tractor/trailer days Total driver hours / 8 hours per day
Terminal costs (loading & None 4/
unloading)
Section 3 24

(rvsd 10Sep99)



Notes:

1. Wages: Drivers are paid on a mileage basis for longer hauls. But studies showed that grain is
generally carried as a back-haul for shipments of building materials. Without the primary
shipment of building materials, long-distance truck shipments of grain (over 250 miles) would
essentially cease. For example, deliveries from Southern Idaho and Western Montana (about
350 miles 1-way) cost about $360 for the load, with the driver receiving about $10/hr. for and 8-
hour day

2. Traffic share: Continental’'s Lewiston elevator receives about half its grain deliveries from these
longer haul operators and about half from local country elevators or directly from farms.

3. Short Haul: Deliveries from within a radius of 100 miles usually do not have a backhaul.
Trucks may make 3 deliveries per day for short haul trips. Driver wages may be higher during
peak harvest between mid-July through September, with some drivers earning up to $30/hour.

4. Terminal costs of $1.88/ton ($0.0564/bu.) were identified for barge, but were not utilized in the

analysis.

For purposes of confirmation, tug-barge cost data were also requested from local towboat
companies. However, a complete determination of cost elements could not be made due
to concerns with disclosure of proprietary information. Information that was collected,
however, was generally consistent with the Reebie costing model for tug—barge operation.
Data detailing line haul costs, as well as sample data from the Reebie models for barge,
truck and rail modes are contained in Technical Exhibit D.

2.2.7 Grain Storage and Handling Costs and Assumptions. Storage costs are a
function of two factors, the duration of storage and the monthly cost of storage. As initially
constructed, the model was setup with a different duration of storage for the base and
drawdown cases. Review of this logic determined that the duration of storage is actually a
function of the relationship between harvest and demand. On this basis, if, for example,
harvest occurred over a period of two months and demand were equal for each month of
the year, the average duration of storage for a typical bushel of grain would be about 5
months (assumes that during harvest grain is moved directly to export). Elevator storage
costs at country and river elevators were reviewed for this study. The review revealed that
monthly storage costs at country elevators are about $0.006 per bushel higher than storage
costs at river elevators. In the present version of the model, the duration of storage is held
constant for both the base and drawdown cases. Thus, the difference in storage cost is due
to use of country elevator storage with drawdown, rather than the cheaper river elevator
storage. Storage costs are incurred at each elevator type, except the export terminal. A
cost for on-farm storage is not estimated on the basis that it would remain the same with
and without drawdown. Storage costs are assumed to be the same for all country
elevators, including those with unit-train loading facilities.

Handling costs are a function of the number of times grain is required to transfer to a
different mode of transportation or to go into or out of storage. The types of movements
included in the model are as follows:

Base Case:
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Farm-to-River-to-Export Terminal
Farm-to-Country Elevator-to-River-to-Export Terminal
Note: The model does not include any farm-to-rail-to-river movements, even
though these types of movements have been reported for ports in the Lewiston
area and the Port of Wallula.
With Drawdown:
Farm-to-Alt River-to-Export Terminal
Farm-to-Country Elevator-to-Alt River-to-Export Terminal
Farm-to-Railhead-to-Export Terminal
Farm-to-Country Elevator-to-Railhead-to-Export Terminal

Handling costs are incurred at each elevator type, including the export terminal.
Handling costs at river elevators are typically $0.076 per bushel less than handling
costs at country elevators. This difference is reflected in the model. The handling cost at
the export terminals is assumed to be the same both river and rail shipments and is not
computed. Handling costs are assumed to be the same for all country elevators,
including those with unit-train loading facilities.

2.2.8 Capacity Assumptions. Two general assumptions about capacity are fundamental
to the analysis and the construction of the transportation system model. The first
assumption is that the current system is in equilibrium in terms of storage, handling and
transport mode capacity. On the basis of this assumption, it was unnecessary to model
capacity in the base case. The second assumption is that with drawdown, modal, handling
and storage capacity can be expanded on a regional basis to meet geographic shifts in
demand without significant increases in long-run marginal and average costs. The
Economic Procedures and Guidelines used by the U.S. Army Corps of Engineers to
determine project benefits and costs reason that if inland navigation capacity is reduced,
competing surface transport modes either possess or would add the capacity necessary to
accommodate additional traffic. Similarly, it is assumed that elevator throughput capacity
could be increased with little impact upon long-run marginal and average costs. As a
consequence, it is judged possible that additional transportation capacity could be made
available with no significant increase in its unit cost. For non-grain commodities, storage
and handling costs were assumed to be generally equivalent under either scenario. On the
basis of this second assumption, modeling of capacity in the with-drawdown case was also
unnecessary. Notwithstanding the view that it was unnecessary to specifically inventory
existing system capacity and model capacity requirements with drawdown, specific
assessments of capacity infrastructure improvements that would be needed with drawdown
were made. These assessments are discussed and the findings are presented in Section
6. The uncertainties surrounding the assessments are discussed in Section 8.

2.2.9 Seasonality of Shipments. Shipment of both grain and non-grain commodities experience some
month-to-month or season-to-season fluctuation in volume. On a year-to-year basis much of this fluctuation
is due to fluctuations in market conditions rather than the underpinning demand factors. Thus, grain exports
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from the lower Columbia River may vary significantly from one month to the next because of market
conditions while the demand for grain remains relatively constant. Despite the fact that volume of shipments,
especially of grain, has historically varied from month-to-month, such variations were not built into the
model. In stead, the model was constructed and operates on the premise that the volume of shipments of
both grain and non-grain commodities are uniform from month to month. The issue of seasonality of
shipments is discussed and a sensitivity assessment of capacity needs is presented in Section 8.

2.2.10 Operation of the Model Without and With Drawdown. In the without drawdown
case, the model is constructed to attempt to replicate a non-optimized base condition that
takes into account commodity movements on the river under present conditions, but using
the projected future volume of shipments. In the with drawdown case, the model is
constructed to evaluate transportation, storage and handling costs resulting from the shift of
projected future volumes of commaodities to alternative modes of transportation and
routings. For the drawdown scenario, alternative routings and transportation modes for
each commodity origin identified in the base case were identified and substituted in place
of the base case routing that included barge transport on the affected river segment. In all
cases, the model includes at least two alternative routings for commodities from each
origin in the base case. In general, alternative routings developed for the SOR were used.
These alternatives were, however, reviewed and updated to take into account changes in
unit-train rail loading facilities at country elevators. In constructing routings that include rail
transport to final destinations, alternative rail origins for grain were limited to those having a
car loading capacity of at least 25 cars. This requirement was imposed because in order
for rail transport to be feasible a minimum unit-train loading capability of 25 to 26 cars is
needed. Imposition of this requirement reduced the number of country elevators identified
in the base case as having rail access from over 100 to 14. Those facilities that were
eliminated are those with a loading capacity of fewer than 25 cars. In addition, facilities
within 15miles of a facility included in the model were excluded on the basis that costs
associated with these facilities would be the same as for those already in the model.

Construction of the model further assumes that as grain or other commodity transport is
impaired by drawdown, shipments would be rerouted by motor carriers to river elevators
located on the McNary pool and transshipped by barge, or would be shipped by rail directly
to lower Columbia export elevators. The types of movements included in the model for
both the base and drawdown cases are discussed above (see paragraph 2.27). A further
assumption in the model is that the cost of specific movements cannot be lower with
drawdown than without drawdown. In cases where this occurs, an adjustment equal to the
amount of the difference between costs with drawdown and without drawdown is
calculated. The sum of the adjustments is then subtracted from total transportation costs
with drawdown (adjustments are not made to individual movements). The model includes
unit costs for transportation, storage and handling associated with each of the alternative
routings for each origin-destination pair affected by waterway closure. Distances between
origins and destinations were identified and are included in the model. The overall method
employs the assumption that current and projected levels of exports from the region would
continue to be maintained. Changes in the operation of the system are considered to
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reflect long-term conditions. Thus, the analysis attempts to define changes to the trans-
portation system in terms of long-run equilibrium.

2.2.11 Adjustment of Model Results. A fundamental assumption made by modelers was
that the existing transportation of grain represents the least-cost condition. Therefore, modelers
assumed that the cost of all movements of grain with drawdown should be at least as costly as
without drawdown. Actual operation of the model, however, showed that this was not the case.
The model results showed that a number of grain movements were found to be less costly with
drawdown than with the existing transportation system. Since this violated the assumption that
the existing system is the least-cost system, the model includes a check to determine if the cost
of a movement is less with drawdown than without drawdown. If the cost with drawdown is less,
the difference is calculated and is added to the transportation costs with drawdown. The
adjustments computed, however, are not tracked in the model by movement, etc., but are simply
summed and added to total transportation costs with drawdown. The use of this type of
adjustment is somewhat unconventional and is opposed by the IEAB. The use of the adjustment
is an unresolved issue.

2.2.12 Taxes, Subsidies and Price Level Changes. The analysis does not take into
consideration the effects of taxes or subsidies, which represent transfer payments within
the national economy. Because of the inherent uncertainty about future conditions, no
attempt is made to forecast future price level changes or specific market conditions.

2.2.13 Effects on Quantity of Land in Grain Production. In the short-term, it is possible
that some marginal land now used for production of grain could become unprofitable and
some grain farmers could be forced out of business. The actual impact on individual
operators will depend on a number of factors, including the productivity of the land; the fixed
cost of land, in the form of capital and interest payments and taxes; and, the actual
increase in transportation costs. This latter factor is a function of the relative location of the
land to the CSRS and to alternative modes. In some cases, especially in cases of recently
purchase farms with a high debt load, the economic viability of individual farms could be
jeopardized by the increased transportation costs combined with debt service
requirements. However, for most farms the increase in transportation costs would simply
mean that the return to fixed capital (such as land) would be reduced. On this basis, it is
possible that some land now used for grain production could go out of production, at least
in the short term. However, assuming that grain production is the highest and best use of
the land currently used for this purpose, in the long-run the reduced economic return to land
because of higher transportation costs would be reflected in a reduced value of land and
the land would continue to be used for grain production. Therefore, this analysis is based
on the assumption that implementation of drawdown would have no effect on the amount
land used for grain production in both the short- and long-terms.

The effect of assuming that croplands would not go out of production or be subject to
changes in cropping patterns in the short-term, could result in an overstatement of the
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increase in net transportation costs. However, this would only be the case if current net
farm income for some growers were less than the increase in transportation costs that
would result from drawdown. The reason for this is that the maximum NED loss that can be
attributed to transportation is the loss of net farm income to the producer. For this to occur,
however, the transportation cost increase would have to higher than net income based only
on variable costs and revenue, in the short-term. The assumption that drawdown would not
result in a decrease in land used for grain production is consistent with conclusions
reached in the recently completed Washington State Legislative Transportation Committee
Study on drawdown which likewise discounted the possibility of significant reductions in
wheat and barley production in Eastern Washington as a result of breaching the dams.
Given the 100-year period of analysis, it is inevitable that deviations from forecasted
conditions will occur. The forecasts used in this analysis thus try to avoid giving
disproportionate weight to short-run events.

2.2.14 Period of Analysis, Price Level and Interest (Discount) Rates. Planning
horizons for Corps projects typically cover from 50 to 100 years. The period of analysis for
this evaluation is 100 years. A long-run perspective consists of conditions that are
reasonably representative of the entire planning horizon. In applying a long-run planning
perspective, the decision-maker adheres to secular trends in data and events, rather than
cyclical, seasonal, or random effects.

The initial year of project implementation is estimated to be 2007, and NED effects are
measured over the 100-year period, 2007 to 2106. For purposes of comparison with other
fish restoration measures being evaluated in the feasibility study, economic costs
associated with both the base case and the drawdown case were adjusted to a base year,
2005, and amortized over the life of the project. The costs reflect current (1998) price
levels and are expressed as average annual dollar amounts. In order to accommodate the
analytical requirements of the Federal agencies and the Tribes, three rates of interest are
utilized in expressing NED costs. Where applicable, the current (FY 1999) Federal
discount rate of 6.875 percent is utilized. For analytical purposes, a rate of 4.75 percent,
(utilized by the Bonneville Power Administration) and a zero percent rate applicable to
Tribal circumstances have also been applied. This process allows impacts that occur at
different points in time to be directly compared.

2.2.15 Uncertainty. While NED methodology focuses upon resource costs, it is
nevertheless recognized that river closure would initially cause significant dislocations
within the system. A considerable amount of uncertainty exists in this regard, particularly
with respect to modal rate behavior, infrastructure and capacity requirements, the potential
for lost grain sales to export markets, and overall financial impacts. In addition, uncertainty
exists with regard to the length of the transition period until equilibrium could be
reestablished within both commodity markets and the regional transportation system.
These issues are addressed in Section 8, Risk and Uncertainty. Section 8 also includes a
discussion of the sensitivity of the estimates to alternative assumptions.
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3. COLUMBIA-SNAKE RIVER TRANSPORTATION SYSTEM

3.1 GENERAL

The Columbia-Snake River system is Pacific Northwest's river highway. Its flows stem
from highlands in Canada, Washington, Oregon, Idaho, Montana, Wyoming and Nevada.
The volume of water within the system totals 200 million acre-feet annually. The Columbia
River and its tributaries, including the Snake, provide hydropower, navigation, irrigation,
recreation, fish and wildlife habitat, and water supply for communities, agriculture,
commerce and industry. Resource-based economic activities within the region such as
agriculture, timber and tourism all derive benefits from the CSRS.

The Columbia River has been an active commercial waterway since the early nineteenth
century. Oceangoing vessels began sailing up the river first to the Vancouver, Washington
and Portland, Oregon areas and then later on up the Willamette River to Oregon City in the
early 1800's. Itis recorded that in 1949 when gold was discovered in California, more than
50 ships crossed the dangerous bar at the mouth of the river and on up to the
Portland/VVancouver area. When gold was discovered in Idaho in 1862, steamers began
traveling from The Dalles, Oregon, to Lewiston, Idaho. They occasionally made trips
beyond Lewiston on the Clearwater River to the Orofino mines. With construction of the
Cascades Canal by the Corps of Engineers in 1896 and The Dalles-Celilo Canal in 1915,
navigation between the upstream and downstream reaches of the river became possible.
The modern Columbia-Snake River navigation system is comprised of two segments, a
downstream portion that provides a deep-draft shipping channel and an upstream
segment, which is characterized by a shallow-draft channel and a series of navigation
locks.

3.2 DEEP DRAFT SEGMENT

The Federally-developed deep-draft navigation channel begins at the Pacific Ocean,
where the Columbia River entrance extends two miles (3.2 km) seaward and three miles
(4.8 km) landward from the outer ends of the Columbia River jetties at the river’'s mouth.
The entrance channel, which was deepened to 48 feet (14.6 m) in 1957 and then to 55 feet
(16.8 m) in 1984, provides navigability of the bar. From the entrance, the deep-dratft river
channel is maintained at a depth of 40-foot (12.2 m) over a length of 106 river- miles (R.M.)
to Vancouver, Washington, and also up the Willamette River from its confluence with the
Columbia to the Broadway Bridge at Portland, Oregon. Studies are currently underway by
the Corps of Engineers to deepen the downstream channel to 43’. Oceangoing vessels
transporting products and commodities to and from national and international markets use
the lower river channel extensively. In addition to the channel and turning basins, there are
numerous small harbors along the lower reach of the river. Deep-draft anchorage sites are
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located at Astoria, Longview, Kalama, Woodland, Henrici Bar, Willow Bar, Kelley Point,
and Hayden Island.

A number of marine terminals are located adjacent to the 40-foot channel between the
river's entrance and its upstream terminus at Vancouver. These terminals handle and
transship a variety of products and commodities. The Port of Vancouver exports wheat,
barley, lumber, paper, newsprint, and linerboard, and imports such products as alumina,
cement, iron and steel products and fertilizers. The Port of Portland exports wheat, barley,
logs, lumber, soda ash and metal scraps, and imports autos and parts, iron and steel
products, limestone, salt (crude) and alumina. At Longview, exports consist of logs, soda
ash, coke, wood chips and paper products, and imports include alumina, salt (crude), coal
tar pitch, fertilizers, sand and zircon. The Port of Kalama specializes in the transshipment
of grains such as corn, sorghum, wheat, and barley. Imports include toluene and chemicals.
With the exception of Longview, and the Port of Astoria at the river’s entrance, all of the
major terminals with deep-water access transship grain destined for foreign markets.
Summary information related to lower Columbia River grain export facilities is provided
below in Table 3-1.

Table 3-1. Lower Columbia River Grain Export Facilities.

Operator Location Operating Receiving Rail Car Barge Unload
Storage Facilities Unload Capacity
Capacity Capacity
(Bushels) (tons/day) (tons/day)
United Harvest | Vancouver, WA 4,230,000 barge, rail 14,000 10,000
Louis Dreyfus Portland, OR 1,500,000 barge, rail 3,000 7,000
Corp.
Cargill, Inc. Portland. OR 1,500,000 barge, rail, truck 5,500 10,000
IrvingElevator
Cargill Inc. Portland. OR 7,500,000 barge, rail, truck 5,500 7,000
Terminal 4
Columbia Grain | Portland. OR 4,000,000 barge, rail, truck 10,000 10,000
Terminal 5
United Harvest | Kalama, WA 6,000,000 barge, rail, truck 7,000 7,000
Kalama Export | Kalama, WA 2,000,000 barge, rail 40,000 12,000
Co.

Source: Corps staff personal conversations with facility representatives.

The majority of oceangoing cargo ships calling at lower Columbia River ports operate
under foreign flag. These include liquid and dry bulk carriers, container ships, auto
carriers, tankers, and general cargo ships. General cargo, tanker and container ships that
use the lower Columbia River range in size from 15,000 to 50,000 deadweight tons
(15,240 to 50,800 metric tons) and draft 25 to 40 feet (7.6 to 12.2 meters) loaded. Dry
bulk carriers designed to carry non-containerized, non-liquid products such as corn, wheat,
logs, lumber and wood chips to export markets range up to 60-80,000 deadweight tons,
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(60,960-81,280 metric tons) with design drafts of 37 to 44 feet (11.4 to 14.4 m) and lengths
exceeding 700 feet. (213 m) Approximately 12 percent of the grain vessel fleet calling at
lower Columbia River ports are panamax-sized vessels (the largest vessel that can transit
the Panama Canal), with the remainder ranging in length from 450 to 650 feet. (137 to 198
meters) The initiation of Midwest corn export operations at Kalama, Washington in 1983,
and deepening of the river entrance in 1984 have both contributed to the increased number
of deep-draft vessel transits of the lower Columbia River since the mid-1980s.

3.3 SHALLOW DRAFT SEGMENT

A federally constructed and maintained channel and system of locks between Vancouver,
Washington and Lewiston, Idaho characterize the shallow draft segment of the waterway.
The channel extends upriver from Vancouver at river mile 106 to Richland, Washington,
(R.M. 345) and from the mouth of the Snake River (Columbia River Mile 325) to Lewiston,
Idaho at R.M. 141. The commercially navigable barge channel has a minimum authorized
depth of 14 feet (4.3 m) at minimum operating pool (MOP) elevations of each of the
upstream projects. Lock sills are at -15 feet (-4.6 m) at MOP while the channel is
maintained to -14 feet (-4.3 m) at MOP. Under normal operation, pool elevations generally
fluctuate between full and two feet (.6 m) below full pool, providing an average channel
depth of about 18 feet. (5.5 m)

The system of locks in the dams allows passage of commercial barge traffic and access to
the inland areas as far upriver as Lewiston, Idaho. The channel and locks are utilized by
commercial tug and barge operators to move products and commaodities to and from
upstream and downstream locations along the waterway. The opening of the Bonneville
Lock in 1938 initiated the development of the CSRS for modern commercial tows. The
system now consists of a total of eight dams, each with high-lift locks. The original
Bonneville Lock, at 500 x 76 feet, could handle only two barges per lockage and by the
early 1980s had become a serious bottleneck to traffic. In 1993, a replacement lock
chamber at Bonneville became operational, which standardized lock sizes within the
Columbia and lower Snake system and eliminated tow delays of up to eight hours. The
four locks located on the lower Snake River, Ice Harbor (R.M. 9.7), Lower Monumental
(R.M. 41.6), Little Goose (R.M. 70.3), and Lower Granite (R.M. 107.5) became operational
in 1962, 1969, 1970 and 1975, respectively. Completion of Lower Granite Lock and Dam
allowed modern river tows to reach Lewiston, Idaho.

The present system, consisting of eight locks and dams, provides a commercially
navigable waterway 465 miles in length between the Pacific Ocean and Lewiston, Idaho.
The eight locks combined provide a total vertical lift in elevation of 734 feet. Their
dimensions are 675 feet long by 86 feet wide, with sills of 15 feet at MOP. These
dimensions allow the passage of river tows of up to five barges and a towboat in a single
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lockage, based on typical covered hopper barge dimensions of 220 x 42 feet. A summary
of lock characteristics is shown in Table 3-2

Table 3-2. Lock Characteristics of the Columbia/Snake River System.

Agein
River Year 2000
River/Lock Mile Opened (Yrs) Chambers (Feet)
Width | Length | Lift |

Columbia River
Bonneville (Main) 146.0 1993 7 86 675 65
Bonneville (Aux.)* 146.0 1938 62 76 500 65
The Dalles 190.0 1957 43 86 675 88
John Day 215.0 1968 32 86 675 110
McNary 292.0 1953 47 86 67